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PURPOSE: To provide a plasma surface treating 
device of a blow off-type capable of preventing 
the diffusion of the remaining part of the reactive 
gas blowing off after the end of a treatment and 
their by-products to the circumference or at 
least decreasing the amt. of diffusion. 



;:J0 CONSTITUTION: This atm. plasma surface 



c» treating device is constituted by providing the 

" lb 



00 10 \<3t& 



outer periphery of a reaction vessel 1 consisting 
of a dielectric having electrodes 2a, 2b with a box 
body 10 forming a space to suck blow-off gases, 
further, providing the outer periphery thereof 
with an outside box body 1 1 forming another 
space on the outer periphery thereof and 
introducing an inert gas therein so as not to introduce the air into the reaction vessel. 



The device as another embodiment is constituted by providing the opposite side of the 
reaction vessel with respect to the work with a receiving boxy body having an opening 
slightly larger than a discharge port for the blow-off and treated gases and the inert 
gas from the outside box when the work is fibrous. 
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CLAIMS 



[Claim(s)] 

[Claim 1] On the other hand, one pair of inter-electrode openings which counter the 
bottom of atmospheric pressure and are arranged Gas, such as an edge to a carbon 
fluoride system as reactant gas or hydrocarbon system matter, rare gas, such as 
helium, an argon, and neon, or N2 Mixed gas with inert gas is introduced, etc. — By 
said mixed gas which was sprayed on said inter-electrode another side edge on the 
front face of quiescence or the processed material object placed movable, and was 
plasma-ized by the glow discharge under a RF and the high voltage In the 
atmospheric pressure plasma surface treatment equipment which makes reforming or 
a front face carry out deposit formation of the amorphous carbon film for the front 
face of said processed material object said surface treatment equipment The side 
attachment wall which maintained predetermined spacing, countered and has been 
arranged in parallel, and one pair of side attachment walls which each of one pair of 
said electrodes has been arranged on the outside surface, and maintained the 
clearance between predetermined distance between the front faces of a processed 
material object, and have been arranged. It has a wrap upper wall for the top face of 
the peripheral walls which connect between said both-sides wall order both ends, and 
these side attachment walls and peripheral walls. The box-like or tubed reaction 
container made from a dielectric with which the inlet of said mixed gas breaks in the 
center section of said upper wall, and the clearance between the lower limit of said 
side attachment wall and said processed material object forms the discharge opening 
of processed gas in it, One pair of side attachment walls which surround this reaction 
container, are arranged further at a periphery, and form predetermined space 
between the front faces of said two electrodes, It has a wrap upper wall for the top 



face of the peripheral walls which connect between said both-sides wall order both 
ends, and these both-sides walls and peripheral walls. It has the discharge opening of 
one pair of processed gas which besides ended in the location of the symmetry 
mostly to the inlet of the mixed gas of said reaction container on the wall. The 
dielectric box-manufacturing object which the lower limit of said side attachment 
wall maintains a predetermined distance to the lower limit of said reaction container 
to said processed material object, and is arranged, Atmospheric pressure plasma 
surface treatment equipment characterized by ****(ing) and the processed gas 
breathed out from the lower limit of said reaction container flowing the space 
between the side attachment wall of said box, and the side attachment wall of said 
reaction container up. and passing the aforementioned discharge opening and being 
collected. 

[Claim 2] In atmospheric pressure plasma surface treatment equipment according to 
claim 1, still more nearly another tank object made from a conductor is added and 
prepared in the periphery of the; aforementioned box. One pair of side attachment 
walls which this tank object surrounds said box. are arranged further at a periphery, 
and form predetermined space between the outside surfaces of the both-sides side 
of said box. It has a wrap upper wall for the top face of the peripheral walls which 
connect between these both-sides walls order edges, and these both-sides walls and 
peripheral walls. It has the inlet of one pair of inert gas which besides broke mostly on 
the wall in the location of the symmetry on the outside of the discharge opening of 
one pair of processed gas of said box. To said processed material object, the lower 
limit of said side attachment wall maintains a predetermined distance, and is arranged. 
Said inert gas flows the space between the outside surface of the both-sides wall of 
said box, and the internal surface of a tank object, flows into the space between the 
side attachment wall of said box, and the side attachment wall of said reaction 
container, and is breathed out, and it prevents that exterior air flows in said reaction 
container. Atmospheric pressure plasma surface treatment equipment characterized 
by flowing the inside of said box. passing the discharge opening of the upper part, and 
being collected with said processed gas. 

[Claim 3] In atmospheric pressure plasma surface treatment equipment according to 
claim 1 or 2, it is moved in the direction which faces to the electrode of another side 
from one electrode in said one pair of electrodes, and the; aforementioned processed 
material object is processed. It is atmospheric pressure plasma surface treatment 
equipment characterized by the thing of said reaction container and box which the 
lower limit of one pair of side attachment walls inclines in turning inward toward the 



perpendicular medial-axis side of one pair of said electrodes, respectively, and the 
lower limit of one pair of side attachment walls of said tank object inclines in the 
extroversion to said perpendicular medial-axis side. 

[Claim 4] On the other hand, one pair of inter-electrode openings which counter the 
bottom of atmospheric pressure and are arranged Gas, such as an edge to a carbon 
fluoride system as reactant gas or hydrocarbon system matter, rare gas, such as 
helium, an argon, and neon, or N2 Mixed gas with inert gas is introduced, etc. — By 
said mixed gas which was sprayed on the front face of the processed material object 
which stands it still at said inter-electrode another side edge, or is placed movable, 
and was plasma-ized by the glow discharge under a RF and the high voltage In the 
atmospheric pressure plasma surface treatment equipment which makes reforming or 
a front face carry out deposit formation of the amorphous carbon film for the front 
face of said processed material object Said processed material object is the product 
made from permeability textile materials which can pass said mixed gas, such as 
textiles and knitting. Said surface treatment equipment One pair of side attachment 
walls which predetermined spacing is maintained, and it counters, and is arranged in 
parallel, and each of one pair of said electrodes is arranged on the external surface, 
and maintain the clearance between predetermined distance between the upper 
parts of a processed material object, and are arranged, It has a wrap upper wall for 
the top face of the peripheral walls which connect between said both-sides wall 
order edges, and these both-sides walls and peripheral walls. The box-like or tubed 
reaction container made from a dielectric which the inlet of said mixed gas breaks in 
the center section of said upper wall, and forms the discharge opening of processed 
gas in the lower limit of said side attachment wall. One pair of side attachment walls 
which form the discharge opening of one pair of inert gas between the lower limits of 
each side attachment wall of said reaction container while surrounding this reaction 
container, being arranged further at a periphery and forming predetermined space 
between the front faces of said two electrodes, The dielectric box-manufacturing 
object with which it has a wrap upper wall and the inlet of one pair of inert gas broke 
mostly the top face of the peripheral wall which connects between said both-sides 
wall order both ends, and said both-sides wall and peripheral wall in the location of 
the symmetry to the inlet of the mixed gas of said reaction container on this upper 
wall, a reaction container and a little larger suction opening than the sum total area 
of the gas exit cone of a box carry out opening to the opposite side of said reaction 
container and box towards a top to said processed material object — having — a 
cross section — a square — with the receiving box object made from a dielectric 



with which it was flat and the discharge opening was prepared in the pars basilaris 
ossis occipitalis Atmospheric pressure plasma surface treatment equipment 
characterized by changing by ******, passing said processed material object where 
the seal of the processed gas from said reaction container is surrounded and carried 
out to inert gas from said box which flows the outside, being drawn in by said 
receiving box object and collected. 

[Claim 5] In atmospheric pressure plasma surface treatment equipment according to 
claim 4, it is moved in the direction which faces to the electrode of another side from 
one electrode in said one pair of electrodes, and said processed material object is 
processed. The lower limit of the side attachment wall of said reaction container 
inclines in turning inward toward the perpendicular medial-axis side of one pair of 
said electrodes. The lower limit of one pair of side attachment walls of said box is 
atmospheric pressure plasma surface treatment equipment characterized by inclining 
in the extroversion to said perpendicular medial-axis side, and the side attachment 
wall of said receiving box object inclining in top ** more widely than the lower limit of 
one pair of side attachment walls of said box. 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the plasma surface 
treatment method or the producing-film method by the atmospheric pressure glow 
discharge plasma about the surface treatment approach or the thin film formation 
approach, and its equipment. 
[0002] 

[Description of the Prior Art] In order to form a carbon film, a fluoride carbon film, 
etc. in the front face of solid materials, such as a metal and ceramic material the 
former — gas, such as a carbon fluoride system as reactant gas, or hydrocarbon 
system matter, rare gas, such as helium, an argon, and neon, or N2 etc., although the 
mixed gas of inert gas was plasma^ized by high frequency electric field within the 
vacuum tub and coating processing and thin film formation were performed The 
atmospheric pressure plasma surface treatment method and the thin film forming 
method which continue till recent years and need neither a vacuum generator nor a 
vacuum housing follow on being requested, development is furthered, and technical 
contents are indicated again. As a typical thing, Japanese Patent Application No. 
63-166599 (JP,2-15171,A), Japanese Patent Application No. 61-193934 



(JP.63-50478.A), and Japanese Patent Application No. 63-138630 (JP,1-306569.A) 
are mentioned. Drawing 7 is the outline elevation showing typically the thin film 
deposition system used by these invention, and shows the A-A sectional view of 
drawing 7 to drawing 8 . The structure of this equipment constitutes the square 
box-like (or barrel) reaction container 1 made from a dielectric. To the outside 
surface of the side attachment walls la and lb (side attachment wall of right and left 
in drawing 8 ) which counter the upper and lower sides or right and left Electrode 2a 
and 2b are attached, respectively and it connects with the power source 3 of the RF 
high voltage. From inlet 1c of the reaction container 1 rare gas, such as helium 
(helium), neon (Ne), or an argon (Ar), or N2 etc. — inert gas and CF4 etc. — mixed 
gas with the reactant gas of a carbon fluoride system or the hydrocarbon system 
matter It places so that the processed material object 5 may be located like an arrow 
head C under Id of exit cones of the opposite side of sink and inlet 1c and it may 
move In the direction of an arrow head B. If the aforementioned mixed gas is passed 
and the RF high voltage is impressed to electrode 2a and 2b with such structure, 
mixed gas will plasmaHze by glow discharge 7, it will flow like an arrow head D, the 
radical generated there will blow off from Id of exit cones, and a thin film will be 
formed in reforming or a front face for the front face of the processed material 
object 5. 
[0003] 

[Problem(s) to be Solved by the Invention] Although the gas which blew off from the 
above-mentioned exit cone is diffused in atmospheric air while it processes the front 
face of a processed material object, the by-product as a solid-state or gas may be 
generated by the reaction with the above-mentioned front face, this diffusion gas 
may pollute a surrounding environment by it, and it may become harmful. Then, it was 
requested that it prevented that blow-off gas and a by-product (a solid-state and 
gas) are spread around, or a diffusing capacity was decreased at least. This invention 
aims at offering the equipment corresponding to these requests. 
[0004] 

[Means for Solving the Problem] This invention solved this technical problem with 
the following means. 

(1) the tank object which has an electrode, prepares the box for forming the space 
which attracts the gas which blows off as an exhaust gas after mixed gas contacts 
the front face of a processed material object from an exit cone and finishes 
processing with the perimeter of a reaction container the product made from a 
dielectric, and box-like, and forms another space in the periphery of this box — 



preparing — that upper part to Ar and N2 etc. — it makes the structure which 
introduces inert gas and blows off towards a processed material object from a lower 
limit. Moreover, when a processed material object is moved, the point which counters 
the processed material object of the side attachment wall of the aforementioned 
reaction container and an aforementioned box is turned to a perpendicular 
medial-axis side side, and is made to incline. 

(2) When the textiles which have permeability have a fibrous processed material 
object the perimeter of the boxHike reaction container made from a dielectric which 
has an electrode — Ar and N2 The box which demarcates the space which turns 
inert gas to a processed material object, and blows off is prepared, etc. — Moreover, 
it is made the structure of preparing the receiving box object which demarcates 
another space for gas suction which has a little larger opening area than the sum 
total blowdown area of reacted mixed gas and inert gas in a reaction container and 
the opposite side, to a processed material object. In the case of the processed 
material object which moves, it is made into the structure according to (1) term. 
[0005] 

[Function] Although the reactant gas which entered from the inlet is plasma-ized in 
the case of above (1), and process a processed material object, and it becomes a 
unconverted gas, subgeneration gas, etc., and is drawn in in the space besides a 
reaction container and it is recovered by the external recovery system etc. another 
tank object for preventing mixing, when the component in atmospheric air mixes in 
the case of this suction and it influences the aforementioned processing — preparing 
— Ar and N2 etc. — inert gas is sprayed on a processed material object. A tank 
object can be omitted when not influencing processing, even if the component in 
atmospheric air mixes. Moreover, while making atmospheric air hard to involve in by 
making the point which counters a box and the processed material object of the wall 
of each space incline in the case of the processed material object which moves, 
recovery of a unconverted gas and inert gas is ensured. When a processed material 
object is the above-mentioned (2) term which is the product made from textile 
materials of permeability, the sprayed plasma processes a processed material object, 
and the unreacted part of gas and subgeneration gas pass a processed material 
object, escape from it to the opposite side a blasting side, are attracted by the 
receiving box inside of the body, and do not pollute an environment. When a 
processed material object moves, it is the same as that of the case of the 
aforementioned (1) term. 
[0006] 



[Example] Drawing of longitudinal section of the 1st example of the atmospheric 
pressure plasma surface treatment equipment by this invention is shown in drawing 1 
(B), and A view Fig. of drawing 1 (B) is shown in drawing 2 . The same sign is attached 
to the same member as drawing 7 and drawing 8 which were shown as advanced 
technology in these drawings. Electrode 2a and 2b are attached in the outside 
surface of the both-sides walls la and lb of right and left in drawing of the reaction 
container 1 of the shape of square dielectric box manufacturing with a top view, 
respectively, and this electrode 2a and 2b are connected to the power source 3 of a 
RF and the high voltage. If of peripheral walls before and after the boxHike reaction 
container 1 connects between the aforementioned both-sides walls la and lb and 
the both-sides wall of right and left in drawing. The top face of these one pairs of 
side attachment walls and a peripheral wall is consisted of wrap upper wall 1e, inlet 
1c of round hole-like reactant gas is prepared in this upper wall, opening of the 
inferior surface of tongue is carried out, it serves as Id of exit cones of gas, a 
predetermined distance is maintained under the both-sides walls la and lb which 
stand straight, and the processed material object 5 is placed horizontally. In the 
periphery of the reaction container 1, it is space SI. The square box 10 is formed by 
the product made from a dielectric which has side attachment walls 10a and 10b so 
that it may form. Since the structure of the container itself is identitas mostly, it 
abbreviates explanation to the configuration of the aforementioned reaction 
container. Discharge opening 10c and 10'c are prepared in the right-and-left both 
sides of the upper limit of a box 10 at the method of both outsides of inlet 1c of said 
reaction container 1, The lower limit section of the aforementioned side attachment 
walls 10a and 10b Only the almost same height as the lower limit section of the side 
attachment walls la and lb of the reaction container 1 is located more nearly up than 
the top face of the processed material object 5, and lOd of suction openings and 10'd 
are formed, respectively between the lower limit sections of side-attachment-wall la 
which is in the same side due to the left and the right in these side attachment walls, 
and 10a, lb and 10b. In the periphery of a box 10, it is the outside space S2 further. 
The square tank object 1 1 is established by the product made from a conductor so 
that it may form. Inlet 11c and 1 Tc are prepared in right-and-left both the outsides 
of the top face at the method of an outside of the aforementioned discharge opening 
10c and 10'c, respectively. The lower limit section of the both-sides walls 11a and 
lib Only the almost same height as the lower limit section of side attachment walls 
10a and 10b is located more nearly up than the top face of the processed material 
object 5, and they are lid of discharge openings, and 1 Td between each of 



side-attachment-wall 10a, and 11a, 10b and 1 lb. It forms. Even if the open air mixes, 
when there is no problem in this processing, the tank object 1 1 shown in drawing 1 
(B) like drawing 1 (A) can be omitted, and it can consider as the short form reaction 
container 1. 

[0007] Drawing 3 is drawing of longitudinal section showing the 2nd example for 
corresponding when the processed material object 5 is moved to a left drawing — an 
arrow head B — like. Although the lower limit section of the both-sides walls 31a and 
31b of the tank object 31 inclines toward an outside in the method of inside to a 
perpendicular axial plane toward a perpendicular axial plane side, the lower limit 
section of the both-sides walls 21a and 21b of the reaction container 21. and the 
both-sides walls 30a and 30b of a box 30. respectively Even if the other point is 
completely the same as that of drawing 1 and the open air mixes, when there is no 
problem in processing, the tank object 1 1 can be omitted according to drawing 1 (A). 
[0008] Next, an operation of the equipment of the above 1st and the 2nd example is 
explained. CF4 which entered from inlet 1c of the reaction container 1 when drawing 
1 and drawing 2 were referred to etc. — the mixed gas of reactant gas and dilution 
gas. such as helium It is plasma-ized by the glow discharge 7 by the RF high voltage 
impressed to electrode 2a and 2b. The generated radical blows and comes out of Id 
of exit cones, after processing and reforming the front face of the processed material 
object 5, it becomes a unconverted gas, subgeneration gas, etc., and they are lOd of 
suction openings, and space SI from lO'd. It is collected by the container for 
recycling which it enters and is not illustrated from discharge opening 10c and 10'c. 
inlet 11c of the tank object 1 1 (31), and 1 1'c (31c, 3rc) to Ar and N2 etc. — inert gas 
introduces — having — the 2nd space S2 The processed material object 5 is sprayed 
from 1 1d of discharge openings, and 1 1'd (31 d, 3rd), pass — A part is attracted by 
lOd of suction openings, and 10'd (30d, 30'd), and most is breathed out to the 
atmospheric air of the method of outside, and it intercepts an atmospheric invasion 
so that processing of the surface treatment of the above [ the component in 
atmospheric air ] may not be affected. Since the lower limit section of each side 
attachment wall inclines and is bent toward the perpendicular medial-axis side side 
to the front face of the processed material object 5, respectively when the 
processed material object 5 is moved in the direction of an arrow head B as shown in 
drawing 3 , recovery of raw gas is made much more reliable at the same time it acts 
so that atmospheric contamination may be prevented. 

[0009] Next, with reference to drawing 4 , when the processed material object is 
fibrous [ of permeability structure like textiles or knitting ], drawing of longitudinal 



section of the 3rd example is shown, and A view Fig, of drawing 4 is shown in drawing 
5 . In the equipment of this example, the same sign is attached to the same member 
as drawing 1 and drawing 2 . and only a different point is explained. Although the 
processed material object 25 is permeability fibrous and box 10 the very thing is the 
same as the case where structures are drawing 1 and drawing 2 lOf and lO'f are 
inlets, lOg and 10'g are discharge openings, and the processed material object 25 is 
received. In the opposite side, a gas discharge side opening of the reaction container 
1 and the 12d of a little larger suction openings than the sum total area of the gas 
discharge opening of the 1st box 10 was carried out towards the top — it is flat, and 
has the square receiving box object 12 for a cross section, and, as for the receiving 
box object 12, discharge opening 12c is prepared in the bottom by the product made 
from a dielectric. A box 10 can be omitted when atmospheric air does not affect 
processing. Drawing 6 shows the 4th example in case the fibrous processed material 
object 25 is moved to a left drawing — an arrow head B — like. The lower limit 
section of the both-sides walls 21a and 21b of the reaction container 21 inclines 
toward the front face of the processed material object 25 like the 2nd example. The 
both-sides walls 32a and 32b of the receiving box object 32 of the lower limit section 
of the both-sides walls 30a and 30b of a box 30 and a lower part can omit a box 10 
like an example 3, when atmospheric air does not affect processing, although it 
inclines toward the method of outside, respectively. 

[0010] An operation of the 3rd above-mentioned example is explained below. Since a 
unconverted gas, subgeneration gas, etc. pass through the processed material object 
25 which has permeability unlike the 1 st example (refer to drawing 1 ), it draws in with 
the receiving box object 12 in the opposite side of a processor, and to the fibrous 
processed material object 25, penetration of the atmospheric air to the processing 
section makes 1 0g of discharge openings of a box 1 0, and the inert gas from 1 0'g blow 
off, and is prevented. While the edge of each side attachment wall is bent and 
atmospheric contamination is prevented when the processed material object 25 
moves in the direction of an arrow head B as the 4th example of drawing 6 shows, it 
is the same as that of the 2nd example (refer to drawing 3 ) to ensure recovery of gas. 
[0011] 

[Effect of the Invention] By establishing suction space in the perimeter of the exit 
cone of the plasma, in the case of the fibrous body with which a processed material 
object has permeability, moreover, by establishing the receiving box object which 
forms suction space in an exit cone and the opposite side to a processed material 
object moreover, when a processed material object is moved during processing By 
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making the end face which counters the processed material object of a reaction 
container, a box. a tank object, and a receiving box object incline in the suitable 
direction, subgeneration gas and the unconverted gas related to a reaction are 
emitted into atmospheric air, it has a bad influence on an environment, or 
atmospheric air flowing in a reaction container and having a bad influence on a 
reaction is also prevented. [ finishing / processing ] 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (A) of this Fig. is ** type drawing of longitudinal section of the simple 
mold of one example of the atmospheric pressure plasma surface treatment 
equipment by this invention, and (B) of this Fig. shows the normal mode. 
[Drawing 2] It is A view top view of drawing 1 (B). 

[Drawing 3] It is drawing of longitudinal section of the 2nd example for coping with it, 
when a processed material object moves. 

[Drawing 4] It is drawing of longitudinal section of the 3rd example for coping with it, 
when a processed material object is fibrous. 
[Drawing 5] It is A view Fig. of drawing 4 . 

[Drawing 6] It is drawing of longitudinal section of the 4th example which copes with 
it when a processed material object is fibrous and moves. 

[Drawing 7] It is the elevation showing the outline of conventional atmospheric 
pressure plasma surface treatment equipment. 
[Drawing 8] It is the A-A sectional view of drawing 7 . 
[Description of Notations] 
1 21 Reaction container 

la, lb, 21a, 21b Side attachment wall of a reaction container 

1c Inlet 

Id Exit cone 

1e, lOe, 1 1e Upper wall 

If, 1 1f Peripheral wall 

2a, 2b Electrode 

3 Power Source 

5 25 Processed material object 

7 Glow Discharge 

10 30 Box 
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10a, 10b Side attachment wall of a box 
lOc, 10'c Discharge opening of a box 
lOd, 10'd Suction opening of a box 
lOf. 10'f Inlet of a box 
lOg, 10'g Discharge opening of a box 

11 31 Tank object 

11a, lib, 31a, 31b Side attachment wall of a tank object 
11c, He. 31c. 3rc Inlet of a tank object 
lid, H'd Discharge opening of a tank object 

12 32: Receiving box object 

12a, 12b, 32a. 32b Side attachment wall of a receiving box object 
12c The discharge opening of a receiving box object 
12d Suction opening of a receiving box object 
B, C Arrow head 
SI. S2 Space 
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[Drawing 2] 
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[Drawing 6] 





[Translation done.] 



